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Abstract: This study investigated the morphological topographic features of the vesicular glands (gll. vesiculosae) in 10 sexually mature
and clinically healthy male New Zealand White rabbits, aged 12 months, with body weights from 2.8 kg to 3.2 kg. The glands were
observed by ultrasonography in 2 planes, transversal and sagittal. The approach was percutaneous transabdominal prepubic. The rabbit
vesicular glands were visualized as a solid heterogeneous echoic finding. Using computed tomography, we scanned the pelvis in the
transversal plane through the first sacral vertebra, at a cut thickness of 3 mm. The vesicular glands were visualized as transversally
ovoid, homogeneous, and hyperdense soft tissue structures. Our observations on ex vivo frozen sagittal and transversal cuts of the
pelvis showed analogous morphological and anatomic characteristics to those obtained by ultrasonography and computed tomography.
The imaging features of normal domestic rabbit vesicular glands can be used as a morphological basis for the interpretation of some
glandular lesions.
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Rabbit vesicular glands (gll. vesiculosae) are paired
organs with variable size and shape. The ventral glandular
surface is connected to the seminal ampullae (ampullae
ductus deferentis). The cranial part from the dorsal
glandular surface touches the colon and rectum. Its caudal
part reaches the prostate, as reported by Kürtül et al. (1),
Baron (2), Del Sol and Vásquez (3), Holtz and Foote (4),
and McCracken et al. (5).
Ultrasonographic and anatomic studies on the
vesicular glands of the goat and Brazilian agouti made
by Archana et al. (6) and Mollineau et al. (7) show that
these glands are localized on the left and right sides of
the urinary bladder (vesica urinaria) and laterally to the
ductus deferens ampullae.
There are few computed tomographic studies on
animal vesicular glands. According to Zwicker et al. (8),
squamous metaplasia, hyperplasia, and keratinization of
the vesicular glands are found in 45% of New Zealand
white rabbits.
Transrectal ultrasonographic studies on the vesicular
glands in the boar, stallion, deer, giraffe, and bull were
carried out by Clark and Althouse (9), Goeritz et al. (10),
Pozor (11), Gnemmi and Lefebvre (12), and Lueders et
al. (13). These authors confirmed their relationship with
* Correspondence: rosiros38@abv.bg

ejaculation disorders and the estimation of reproductive
qualities. Variations on the echogenicity of the vesicular
glands in stallions, related to reproductive activity in this
animal species, were observed. The wall of the vesicular
glands in boars and bulls is thin, and the parenchyma is
composed of small hypoechoic parts, united in a central
duct.
Gil et al. (14), Altunrende et al. (15), Kim et al. (16),
and Wu (17) used transversal ultrasonography and
computed tomography imaging for the estimation of the
status of human vesicular glands with regard to cysts,
inflammation, amyloidosis, neoplasms, concrements, and
ejaculatory duct obstruction. This is one cause of sterility
in men, as reported by Surana et al. (18), Lee et al. (19),
and Lawson and MacDougall (20).
The aim of this comparative investigation was to
evaluate some ultrasonographic, computed tomographic,
and anatomic features of normal rabbit vesicular glands.
Ten sexually mature and clinically healthy male New
Zealand white rabbits, aged 12 months and weighing from
2.8 kg to 3.2 kg, were studied. The animals were anesthetized
with 15 mg/kg intramuscular Zoletil® 50 (tiletamine
hydrochloride, 125 mg, and zolazepam hydrochloride, 125
mg, in 5 mL of sterile isotonic solution; Virbac, France).
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The study was approved by the institutional committee
of animal care. The experiments were conducted in
strict compliance with the European convention for
vertebrate animal protection, used for experimental and
other scientific purposes (Strasbourg; 16 May 1986), the
European convention for companion animal protection
(Strasbourg; 13 November 1987), and the animal
protection law of the Republic of Bulgaria (section IVExperiments with animals, art. 26, 27, and 28, received
on 24 January 2008, and published in the Government
Gazette, No. 13, 2008).
For the ultrasonographic study, the urinary bladders
of the investigated animals were catheterized and filled
with 10 mL of a sterile saline solution, Natrii chloridum
0.9% (sodium chloride, 9.0 g in 1000 mL of water
solution; Balkanpharma, Bulgaria), due to its use as an
acoustic window for vesicular gland visualization. An
ultrasonic Chison 600VET ultrasound system (China)
and multifrequency microconvex transducer (C20605)
with a frequency of 7 MHz and a radius of 20 mm were
used. The findings were documented using a Mitsubishi
P91E thermal printer device. Contact gel (Eko-gel®,
Lessa, Spain) was used to establish better contact between
the skin and the probe after cutting the hair. The glands
were observed in 2 planes, the transversal and sagittal.
The used ultrasonographic approach was percutaneous
transabdominal prepubic.
A Siemens Somatom ArTx axial computed tomography
scanner was used for the computed tomographic study, with
a table height of 125 cm, field of view of 250, 1 filter, 70 mA
anode force, 110 kV anode voltage, and a scanning time of
3 s. We worked in high resolution (512 pixels) and gentry
(0°). A window of 280 and center of +33 were used. Optiray™
350 (ioversol, 741 mg/mL; Healthcare Ltd., UK) was used
as a contrast medium. It was applied parenterally (1 mL/kg

intravenously) into the cephalic vein. The pelvis was scanned
in the transverse plane through the first sacral vertebra
with a computed tomography slice thickness of 3 mm. For
a tomographic determination of the vesicular glands, we
used as bone markers the respective vertebra (vertebra);
dorsally, the body of the ilium (corpus ossis ilii), and laterally,
the contrasted urinary bladder and noncontrasted rectum
(rectum) were used as soft tissue markers.
Five of the studied animals were euthanized with 150
mg of Тhiopental® (50 mg/kg intravenously) (thiopental
sodium, 1000 mg in 5 mL of sterile isotonic solution;
Biochemie, Austria), injected into the cephalic vein as
described by Posner and Burns (21), according to the
Guidelines of the American Veterinary Association Panel
on Euthanasia.
We obtained transverse frozen cuts of the pelvic inlet
from 3 animals, whose trunks were preliminary frozen at
–20 °C. The cut thickness was 10 mm. The vesicular glands
of the other 2 animals were prepared after opening the
abdominal cavity. The imaging anatomic features of the
glands were compared with the frozen cuts, as defined by
Zotti et al. (22).
The ultrasonographic findings showed that normal
rabbit vesicular glands were solidly heterogeneous, with
relatively high echogenicity from the adjacent soft tissues.
The capsule demonstrated higher echogenicity than the
central hypoechoic parenchyma part, which was observed
on sagittal plane. The glands were well-defined from the
surrounding structures. In the sagittal and transversal
planes, the normal rabbit vesicular glands were visualized
dorsolaterally to the caudal half of the urinary bladder. The
shape of the vesicular glands was ovoid, craniocaudally
elongated, and dorsoventrally flattened (Figures 1 and 2).
The computer tomography findings showed that
the vesicular glands were dorsoventrally ovoid in shape,

Figure 1. Sagittal ultrasonographic image through the capsule
(gv-c) and parenchyma (gv-p) of the vesicular glands, and
urinary bladder (vu).

Figure 2. Transversal ultrasonographic image through the
capsule (gv-c) and parenchyma (gv-p) of the vesicular glands,
and urinary bladder (vu).
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homogeneous, hyperdense, and soft tissue. They were
situated dorsolaterally to the caudal part of the urinary
bladder and ventrally to the rectum. The glands were
localized at the pelvic inlet. Their borders were sufficiently
distinct. At the level of the first sacral vertebra, the cranial
and caudal parts of the vesicular glands were visualized.
The contrasted body and neck of the urinary bladder and
the rectum were distinguished (Figures 3 and 4).
The frozen sagittal and transversal cuts of the pelvis
showed analogous and morphological characteristics of
the glands similar to those obtained by ultrasonography
and computed tomography (Figures 5 and 6).
The anatomic study of the extirpated ex vivo vesicular
glands resulted in similar data as that from previous
investigations about gland morphology and localization
(Figure 7).

For the first time, some imaging features of the domestic
rabbit’s normal vesicular glands were presented, and they
were compared with those obtained after a conventional
anatomic study.
The ultrasonographic and anatomic features of rabbit
vesicular gland localization confirmed the data of Archana
et al. (6) and Mollineau et al. (7) in the goat and rat.
In contrast to the studies of Kürtül et al. (1), Baron
(2), Del Sol and Vásquez (3), Holtz and Foote (4), and
McCracken et al. (5), having investigated the morphology
of the vesicular glands by ex vivo anatomic methods,
the present study showed not only gland localization
and shape, but also their relationship in vivo with the
other adjacent structures (urinary bladder, rectum,
corresponding vertebra, and body of ilium).

Figure 3. Transversal computer tomographic image of the
rabbit pelvis through the beginning of the first sacral vertebra
(s1): urinary bladder (vu), vesicular glands (gv), and rectum (r)
(computed tomography slice, thickness of 3 mm).

Figure 4. Transversal computer tomographic image of the rabbit
pelvis through the first sacral vertebra (s1): urinary bladder (vu),
vesicular glands (gv), rectum (r), ilium (i), and femoral bone (f)
(computed tomography slice, thickness of 3 mm).

Figure 5. Sagittal cut of frozen rabbit pelvis through the first
sacral vertebra (s1): vesicular glands (v), prostate (p), rectum (r),
and urinary bladder (vu) (cut thickness of 10 mm).

Figure 6. Transversal cut of frozen rabbit pelvis through the first
sacral vertebra (s1): vesicular glands (gv), rectum (r), urinary
bladder (vu), and ilium (i) (cut thickness of 10 mm).
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Figure 7. Dorsolateral view (isolated specimen) of the vesicular
glands (gv), prostate (р), and urinary bladder (vu).

Unlike the computed tomography studies of Zwicker et
al. (8) on pathologically altered animal vesicular glands, we
obtained imaging and anatomic data for normal healthy
domestic rabbit vesicular glands (localization, their acoustic
features, and echogenicity).
The results allowed us to confirm that the computed
tomographic image of the rabbit vesicular glands was
found in the transversal plane through the first sacral
vertebra.

Our results can be used as an estimation of rabbit
vesicular gland morphology, which is related to its
reproductive qualities, similar to the studies of Clark and
Althouse (9), Goeritz et al. (10), Pozor (11), Gnemmi and
Lefebvre (12), and Lueders et al. (13) in the boar, deer,
stallion, bull, and giraffe.
Our results, like other imaging investigations of Gil et
al. (14), Kim et al. (16), Wu (17), and Surana et al. (18)
about human vesicular glands, can be used as a biological
model for the estimation of the normal status of the
animal glands in connection and comparison with cysts,
inflammation, amyloidosis, neoplasms, and ejaculatory
duct lithiasis and obstruction.
The comparison of data from in vivo imaging studies
with ex vivo anatomic investigations shows that normal
rabbit vesicular glands are in front of the pelvic inlet,
under the first sacral vertebra and rectum, and over the
caudal half of the urinary bladder’s dorsal wall.
The results from the imaging anatomy study of the
normal domestic rabbit vesicular glands can be used as a
morphological basis in the diagnosis and interpretation of
many glandular diseases.
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